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PROBLEM TO BE SOLVED: To provide a fuel injection control 
device which can suppress a sticking amount of fuel to a piston 
top surface even when a fuel amount is increased in a cylinder 
fuel injection internal combustion engine. 
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of a sticking amount of fuel to the piston top surface can be 
suppressed, so as to prevent generation of a problem by 
deposition of carbon. 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel-injection control unit of the injection type internal combustion engine in a cylinder 
characterized by adjusting the fiiel injection by said fuel injection valve so that it is the fuel-injection control 
unit of the injection type internal combustion engine in a cylinder which injects a direct fuel from a fuel 
injection valve to a combustion chamber, and the distance of said fuel injection valve and piston-top surface 
at the time of fuel injection may become longer than the distance which changes naturally corresponding to 
the increment in a fuel, when the fuel injected from said fuel injection valve is increased. 
[Claim 2] The increment in said fuel is the fuel-injection control unit of the injection type internal 
combustion engine in a cylinder according to claim 1 characterized by being what depended on increase-in- 
quantity amendment. 

[Claim 3] The fuel-injection control unit of the injection type internal combustion engine in a cylinder 

according to claim 1 or 2 characterized by carrying out the lag of the fuel-injection initiation stage with the 

fuel-injection gestalt which injects a fuel like an inhalation-of-air line when a fuel is increased. 

[Claim 4] The lag of said fuel -injection initiation stage in case a fuel is increased is the fuel -injection control 

unit of the injection type internal combustion engine in a cylinder according to claim 3 characterized by 

carrying out when injecting a fuel like the inhalation-of-air line after warming up. 

[Claim 5] The fiiel-injection control unit of the injection type internal combustion engine in a cylinder 

according to claim 1 or 2 characterized by making fuel injection duration longer than the fuel injection 

duration which changes naturally corresponding to the increment in a fuel with the fuel-injection gestalt 

which injects a fuel like an inhalation-of-air line when a fuel is increased. 

[Claim 6] The fuel-injection control unit of the injection type intemal combustion engine in a cylinder 
according to claim 5 characterized by making fuel injection duration longer than the fuel injection duration 
which changes naturally corresponding to the increment in a fuel by reducing fuel pressure when a fuel is 
increased. 

[Claim 7] The fuel-injection control unit of the injection type intemal combustion engine in a cylinder 
according to claim 1 or 2 characterized by shortening fuel injection duration with the fuel-injection gestalt 
which injects a fuel in a compression stroke when a fuel is increased. 

tClaim 8] The fuel-injection control unit of the injection type intemal combustion engine in a cylinder 
according to claim 7 characterized by shortening fuel injection duration by raising fuel pressure when a fuel 
is increased. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel-injection control unit of the injection type internal 
combustion engine in a cylinder which injects a direct fuel from a fuel injection valve to a combustion 
chamber. 
[0002] 

[Description of the Prior Art] By making a combustible gas mixture exist in the shape of a layer near the 
ignition plug, the injection type internal combustion engine in a cylinder which raises flammability also in a 
thin air-fiiel ratio, and raises a theoretical thermal efficiency is known by injecting a direct fuel to a 
combustion chamber at the time of a compression stroke (JP,10-176562,A). In such an injection type 
intemal combustion engine in a cylinder, injection is performed for the inhalation-of-air line in the inside 
heavy load in addition to said compression stroke injection. 

[0003] In order that generating of a smoke may be prevented and this inhalation-of-air line may obtain the 
optimal output torque in injection, the fuel-injection initiation stage is set as the phase location near a top 
dead center, the phase location which carried out the tooth lead angle, i.e., a piston location. In injection, 
before the fuel injected from the fuel injection valve fully evaporates at the time of engine low temperature, 
a piston-top surface is reached, a fuel may serve as liquid membrane at a piston-top surface, and such an 
inhalation-of-air line may adhere. And a smoke may occur by this. 

[0004] So, with said conventional technique, in order to avoid formation of the fuel liquid membrane to such 
a piston-top surface, when an inhalation-of-air line injects at the time of engine low temperature, lag 
amendment of the fuel-injection initiation stage is carried out, and fuel coating weight to a piston-top 
surface is controlled. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the injection type intemal combustion engine in a 
cylinder, it turned out that there is a possibility that the fuel coating weight to a piston-top sxirface may 
increase, and carbon may accumulate in a piston-top surface also according to factors other than engine low 
temperature. 

[0006] That is, as mentioned above, when the fuel-injection initiation stage is set as the phase location 
where a piston is in the condition near a top dead center in injection as an inhalation-of-air line, a certain 
fuel increase-in-quantity amendment may be made. For example, in connection with the lag of the ignition 
timing having been carried out for knock control, the fuel increase-in-quantity amendment for controlling an 
exhaust gas temperature rise may be made. 

[0007] If such fuel increase-in-quantity amendment is made, the adhesion fuel quantity to a piston-top 
surface will increase. There is a possibility of some fuels serving as carbon, it accumulating by this, without 
buming completely, and producing a bite lump of carbon between a piston side face and cylinder inner skin 
etc. Besides this, a combustion chamber contracts by deposition of carbon, a compression ratio rises, and 
there is a possibility of carrying out or having a bad influence on stratification combustion according to 
deformation of a combustion chamber it being easy to generate knocking. 

[0008] Deposition of the carbon which originates in such fuel increase in quantity, and is produced has a 
possibility that it may be generated at the time of increase in quantity of the fuel according to the increment 
in the demand torque accompanying actuation of an accelerator pedal. 

[0009] This invention aims at offer of the fuel-injection control unit of the injection type intemal 
combustion engine in a cylinder which can control the fuel coating weight to a piston-top surface, even if 
fuel increase in quantity is performed to a combustion chamber in the injection type intemal combustion 
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engine in a cylinder which injects a direct fuel from a fuel injection valve. 
[0010] 

[Means for Solving the Problem] The fuel-injection control unit of the injection type internal combustion 
engine in a cylinder according to claim 1 is a fuel -injection control unit of the injection type internal 
combustion engine in a cylinder which injects a direct fiiel from a fuel injection valve to a combustion 
chamber, and when the fiiel injected from said fuel injection valve is increased, it is characterized by to 
adjust the fuel injection by said fuel injection valve so that the distance of said fuel injection valve and 
piston-top surface at the time of fuel injection may become longer than the distance which changes naturally 
corresponding to the increment in a fuel. 

[001 1] Thus, an increment of fuel oil consumption is adjusting the fuel injection by the fuel injection valve 
so that the distance of the fuel injection valve and piston-top surface at the time of fuel injection may usually 
become longer than the distance which changes with increase in quantity of a fuel naturally. For this reason, 
the rate which reaches while the fiiel with which the distance from a fuel injection valve to a piston-top 
surface became long, and was injected rather than usual has been a liquid, even if a fuel increases falls. 
Therefore, even if a fuel increases, the fuel coating weight to a piston-top surface can be controlled. 
[0012] The fuel-injection control unit of the injection type internal combustion engine in a cylinder 
according to claim 2 is characterized by the increment in said fuel being what is depended on increase-in- 
quantity amendment to a configuration according to claim 1 . Thus, the amounts of increase-in-quantity 
amendments, such as fuel increase in quantity for elevated-temperature-ized control of a catalyst, can also 
mention the increment in a fuel in addition to the increment according to demand torque. If increase-in- 
quantity amendment is made also in this case, the operation effectiveness of claim 1 can be produced by 
adjusting the fuel injection by the fuel injection valve so that the distance of the fuel injection valve and 
piston-top surface at the time of fuel injection may become longer than usual. 

[0013] To a configuration according to claim 1 or 2, with the fuel-injection gestalt which injects a fuel like 
an inhalation-of-air line, the fuel-injection control unit of the injection type internal combustion engine in a 
cylinder according to claim 3 is characterized by carrying out the lag of the fuel-injection initiation stage, 
when a fuel is increased. 

[0014] Like an inhalation-of-air line, since it is separated from a fuel injection valve, when injecting a fuel 
like an inhalation-of-air line, if a piston has the increment in a fuel, it can make distance of a fuel injection 
valve and a piston- top surface longer than usual by carrying out the lag of the fuel-injection initiation stage. 
Therefore, the operation effectiveness of claims 1 or 2 can be produced. 

[0015] The lag of said fuel-injection initiation stage in case, as for the fuel-injection control unit of the 
injection type intemal combustion engine in a cylinder according to claim 4, a fuel is increased to a 
configuration according to claim 3 is characterized by carrying out, when injecting a fuel like the inhalation- 
of-air line after warming up. 

[0016] The lag of a fuel-injection initiation stage when the increment in a fuel is carried out may perform 
such an inhalation-of-air line only within the warming-up back by injection. By this, the operation 
effectiveness of claim 3 can be especially produced at the time of increase-in-quantity amendment of the 
fuel increase in quantity for elevated-temperature-ized control of a catalyst etc. 

[0017] With the fuel-injection gestalt which injects a fuel like an inhalation-of-air line to a configuration 
according to claim 1 or 2, the fuel-injection control unit of the injection type intemal combustion engine in a 
cylinder according to claim 5 is characterized by making fuel injection duration longer than the fuel 
injection duration which changes naturally corresponding to the increment in a fuel, when a fuel is 
increased. 

[0018] If there is an increment in a fuel when injecting a fuel like an inhalation-of-air line, fuel injection 
duration will be made longer than the fuel injection duration which changes naturally corresponding to the 
increment in a fuel. A piston is separated from a fuel injection valve like an inhalation-of-air line. Therefore, 
when injecting a fuel like an inhalation-of-air line, by the whole fuel injection duration, distance of a fuel 
injection valve and a piston-top swface can be made longer than the time of the usual increment also by 
making fuel injection duration longer than the usual fuel injection duration. 

[0019] That is, when fuel injection duration is made longer than the die length naturally produced by the 
increment in a fuel in the time of the increment in a fiiel, as the whole fuel injection duration, it will shift to 
a lag side rather than usual. And the distance of a fuel injection valve and a piston-top surface becomes long, 
so that it sets like an inhalation-of-air line and the telophase of fuel injection duration is approached. For this 
reason, if a fuel increases, in the whole fuel injection duration, the distance of a fiiel injection valve and a 
piston-top surface will become long. By this, distance of a fuel injection valve and a piston-top surface can 
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be lengthened as the whole fuel injection duration. Therefore, the operation effectiveness of claims 1 or 2 
can be produced. 

[0020] The fuel-injection control unit of the injection type internal combustion engine in a cylinder 
according to claim 6 is characterized by making fuel injection duration longer than the fuel injection 
duration which changes naturally corresponding to the increment in a fuel by reducing fiiel pressure, when a 
fuel is increased to a configuration according to claim 5. 

[0021] Thus, the technique to which fuel pressure is reduced can be mentioned from the usual fuel injection 
duration by making fuel injection duration into the technique to lengthen. The operation effectiveness of 
claim 5 can be produced by this. 

[0022] With the fuel-injection gestalt which injects a fuel in a compression stroke to a configuration 
according to claim 1 or 2, the fuel-injection control imit of the injection type internal combustion engine in a 
cylinder according to claim 7 is characterized by shortening fuel injection duration, when a fuel is increased. 

[0023] Thus, when injecting a fuel in a compression stroke, distance of the fuel injection valve and piston- 
top surface in the whole fuel injection duration can be made longer than the time of the usual increment also 
by shortening fuel injection duration at the time of the increment in a fuel. 

[0024] That is, if fuel injection duration is shortened that a fuel-injection initiation stage does not change, 
the whole fuel injection duration will shift to a tooth-lead-angle side. Since a piston approaches a fuel 
injection valve in a compression stroke, as the telophase of fuel injection duration is early in a compression 
stroke, by the whole foel injection duration, the distance of a fuel injection valve and a piston-top surface 
becomes longer. Therefore, the operation effectiveness of claims 1 or 2 can be produced. 
[0025] The fuel-injection control unit of the injection type intemal combustion engine in a cylinder 
according to claim 8 is characterized by shortening fuel injection duration by raising ftiel pressure, when a 
fuel is increased to a configuration according to claim 7. 

[0026] Thus, it can consider as the technique of shortening fuel injection duration, and the technique of 
raising fuel pressure can be mentioned. The operation effectiveness of claim 7 can be produced by this. 
[0027] 

[Embodiment of the Invention] [Gestalt 1 of operation] drawing 1 expresses the outline configuration of the 
injection type intemal combustion engine in a cylinder with which invention mentioned above was applied, 
and its control system. 

[0028] Since an automobile is driven with the output, the gasoline engine (it abbreviates to an "engine" 
hereafter) 2 as an injection type intemal combustion engine in a cylinder is carried in the automobile. This 
engine 2 has four cylinder 2a. As shown also in drawing 2 - drawing 5 , the combustion chamber 10 divided 
by the piston 6 which reciprocates within a cylinder block 4 and a cylinder block 4, and the cylinder head 8 
attached on the cylinder block 4 is formed in each cylinder 2a, respectively. 

[0029] And the exhaust valve 16 of 1st inlet- valve 12a, 2nd inlet- valve 12b, and a pair is formed in each 
combustion chamber 10, respectively. 1st inlet- valve 12a is connected to 1st suction-port 14a among this, 
2nd inlet- valve 12b is connected to 2nd suction-port 14b, and the exhaust valve 16 of a pair is connected to 
the e?diaust air port 1 8 of a pair, respectively. 

[0030] Drawing 2 is the flat-surface sectional view of the cylinder head 8, and 1st suction-port 14a and 2nd 
suction-port 14b are straight-way-type suction ports prolonged in the shape of an abbreviation straight line 
so that it may be illustrated. Moreover, the ignition plug 20 is arranged in the center section of the intemal 
surface of the cylinder head 8. Furthermore, the Maine injector (it is equivalent to a fuel injection valve) 22 
is arranged at the internal-surface periphery of the cylinder head 8 1st inlet- valve 12a and near the 2nd inlet- 
valve 12b so that a direct fuel can be injected in a combustion chamber 10. 

[003 1 ] In addition, the top view of a top face [ in / in drawing 3 / a piston 6 ], a X-X sectional view [ in / in 
drawing 4 / drawing 2 ], and drawing 5 are the Y-Y sectional views in drawing 2 . On the top face of the 
piston 6 formed in abbreviation Yamagata so that it might be illustrated, the crevice 24 which has the profile 
configuration of the dome shape prolonged from the lower part of the Maine injector 22 to the lower part of 
an ignition plug 20 is formed. 

[0032] As shown in drawing 1 , 1st suction-port 14of each cylinder 2a a is connected to the surge tank 32 
through 1st inhalation-of-air path 30a formed in the inlet manifold 30. Moreover, 2nd suction-port 14b is 
connected with the surge tank 32 through 2nd inhalation-of-air path 30b. In this and 2nd inhalation-of-air 
path 30b, the air-current control valve 34 is arranged, respectively. While connecting through the common 
shafr 36, closing motion actuation of these air-current control valves 34 is carried out by the negative 
pressure type actuator 37 through this shaft 36. In addition, when the air-current control valve 34 is made 
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into a closed state, the revolution style S strong in a combustion chamber 10 (drawing 2) arises by the 
inhalation of air inhaled only from 1st suction-port 14a. 

[0033] The surge tank 32 is connected with the air cleaner 42 through the air intake duct 40. In the air intake 
duct 40, the throttle valve 46 driven by the motor 44 (a DC motor or step motor) is arranged. The opening 
(throttle opening TA) of this throttle valve 46 is detected by throttle opening sensor 46a, and the opening 
control according to operational status is made. Moreover, each exhaust air port 18 of each cylinder 2a is 
connected with the exhaust manifold 48. The exhaust manifold 48 purified exhaust air through the cataljdic 
converter 49, and has discharged it outside. 

[0034] The fuel distribution tube 50 is formed in the cylinder head 8 1st inlet- valve 12a and near the 2nd 
inlet-valve 12b. The Maine injector 22 formed in each cylinder 2a is connected to this fuel distribution tube 
50. In case stratification combustion and homogeneity combustion are performed, a fuel is injected in the 
direct combustion chamber 10 from this Maine injector 22. 

[0035] Moreover, the subinjector 52 is attached in the surge tank 32. At the time of low-temperature 
starting, a fuel is temporarily injected in a surge tank 32 from this subinjector 52. This subinjector 52 can 
inject a fuel in the state of high atomization with a very small particle size as compared with the Maine 
injector 22, 

[0036] The fuel distribution tube 50 which has distributed the fuel to the Maine injector 22 is connected to 
high pressure pumping 54 through high-pressure fuel path 54a. Check valve 54b which regulates that a fuel 
flows backwards is prepared in the high-pressure-pumping 54 side from the fuel distribution tube 50 at high- 
pressure fuel path 54a. The low voltage pump 58 formed in the fuel tank 56 through low voltage fuel path 
54c is connected to high pressure pumping 54. 

[0037] The low voltage pump 58 feeds a fuel to high pressure pumping 54 suction and by carrying out the 
regurgitation through low voltage fuel path 54c for the fuel in a fuel tank 56. With this, low voltage fuel path 
54c branches on the way, and is connected to the subinjector 52. Therefore, the fuel of a fuel tank 56 is fed 
by the subinjector 52 through low voltage fuel path 54c from the low voltage pump 58. 
[0038] High pressure pumping 54 feeds the pressurized fuel in the fuel distribution tube 50 through high- 
pressure fuel path 54a while pressurizing a fuel by driving with the crankshaft (illustration abbreviation) of 
an engine 2 at high pressure, high pressure pumping 54 ~ the interior ~ electromagnetism — 54d of spill 
valves is prepared, this electromagnetism ~ when 54d of spill valves is opening, the fuel supplied to high 
pressure pumping 54 is retumed to a fuel tank 56 side, without carrying out pressurization feeding at the fuel 
distribution tube 50 side, on the other hand, electromagnetism — when 54d of spill valves is closing the 
valve, pressurization feeding of the fuel is carried out through high-pressure fuel path 54a to the fuel 
distribution tube 50 side from high pressure pumping 54. the electromagnetism which mentioned above the 
electronic control unit ("ECU" is called hereafter) 60 with reference to the detection value of fuel-pressure 
sensor 50a attached in the fuel distribution tube 50, and the fuel oil consumption separately controlled by 
ECU60 — the closing motion stage of 54d of spill valves is controlled. By this, ECU60 adjusts the fuel 
quantity by which pressurization feeding is carried out from high pressure pumping 54 to the fuel 
distribution tube 50, and adjusts the fuel pressure in the fuel distribution tube 50 to a required pressure. In 
addition, the return path of the fuel distribution tube 50 or the superfluous fuel in low voltage fuel path 54c 
is carrying out the illustration abbreviation. 

[0039] ECU60 consisted of a digital computer and is equipped with RAM (random access memory)64, 
ROM (read-only memory)66, CPU (microprocessor)68, the input port 70, and the output port 72 which were 
mutually connected through the bidirectional bus 62. 

[0040] Throttle opening sensor 46a which detects the throttle opening TA has inputted the output voltage 
proportional to the opening of a throttle valve 46 into input port 70 through A-D converter 73. Fuel-pressure 
sensor 50a prepared in the fuel distribution tube 50 has inputted the output voltage proportional to the fuel 
pressure in the fuel distribution tube 50 into input port 70 through A-D converter 73. The accelerator 
opening sensor 76 was attached in the accelerator pedal 74, and the output voltage proportional to the 
amount of treading in of an accelerator pedal 74 is inputted into input port 70 through A-D converter 73. 
The top dead center sensor 80 generates an output pulse, when the No. 1 cylinder of for example, the 
cylinder 2a reaches an inhalation-of-air top dead center, and this output pulse is inputted into input port 70. 
The crank angle sensor 82 generates an output pulse, whenever a crankshaft rotates 30 degrees, and this 
output pulse is inputted into input port 70. In CPU68, a current crank angle is calculated from the output 
pulse of the top dead center sensor 80, and the output pulse of the crank angle sensor 82, and an engine 
speed NE is calculated from the frequency of the output pulse of the crank angle sensor 82. 
[0041] The intake-pressure sensor 84 was formed in the surge tank 32, and the output voltage corresponding 
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to the intake pressure PM in a surge tank 32 (the pressure of inhalation air: absolute pressure) is inputted 
into it through A-D converter 73 in input port 70. The coolant temperature sensor 86 was formed in the 
cylinder block 4 of an engine 2, the circulating water temperature THW of an engine 2 was detected, and the 
output voltage according to a circulating water temperature THW is inputted into input port 70 through A-D 
converter 73. The knock sensor 87 was formed in the cylinder block 4 of an engine 2, the frequency band of 
vibration which originates in knocking among vibration of an engine 2 was detected, and the output voltage 
according to the reinforcement is inputted into input port 70 through A-D converter 73. The air-fiiel ratio 
sensor 88 was formed in the exhaust manifold 48, and the output voltage according to an air-fuel ratio is 
inputted into it through A-D converter 73 in input port 70. 

[0042] the drive circuit 90 where an output port 72 corresponds — minding ~ each Maine injector 22, the 
subinjector 52, the negative pressure type actuator 37, a motor 44, and electromagnetism — it connects with 
54d of spill valves, and an ignitor 92, and drive control of each equipments 22, 52, 37, 44, 54d, and 92 is 
carried out if needed. 

[0043] Next, the processing which is performed after the completion of starting in an engine 2 and which is 
related [ which is related and fuel-injection-controls ] is explained. The flow chart of the processing which 
sets a operating range required for fuel-injection control as drawing 6 is shown. This processing is 
processing which is set up beforehand and which is periodically performed for every crank angle. 
[0044] First, the amount ACCP of treading in of the engine speed NE obtained from the signal of the crank 
angle sensor 82 and the accelerator pedal 74 obtained from the signal of the accelerator opening sensor 76 
(accelerator opening is called hereafter) is read into the working area of RAM64 (SI 00). 
[0045] Next, the Lean fuel oil consumption QL is computed based on these engine speeds NE and the 
accelerator opening ACCP (SI 10). In case this Lean fiiel oil consumption QL performs stratification 
combustion, it expresses the optimal fuel oil consumption for making an output torque into demand torque. 
The Lean fiiel oil consumption QL is beforehand calculated by experiment, and as shown in drawing 7 , it is 
memorized in ROM66 as a map which makes a parameter the accelerator opening ACCP and an engine 
speed NE. At step SI 10, the Lean fuel oil consumption QL is computed based on this map. 
[0046] Next, based on the Lean fuel oil consumption QL and the engine speed NE which were called for in 
this way, three operating range Rl, R2, and R3 as shown in drawing 8 is defined (S 1 1 5). In this way, 
processing is once ended. 

[0047] Thus, if operating range Rl, R2, and R3 is defined, a fiiel-injection gestalt will be controlled 
according to each operating-range R1-R3. That is, in a operating range Rl with less Lean fuel oil 
consumption QL than a threshold QQl, the fuel of an amount according to the Lean fuel oil consumption 
QL is injected in the compression stroke last stage. The injection fuel by injection in this compression stroke 
last stage collides with the peripheral wall side 26 of a crevice 24, after running in the crevice 24 of a piston 
6. It moves being made to evaporate the fuel which collided with the peripheral wall side 26, and a 
combustible-gas-mixture layer is formed in the about 20-ignition plug crevice 24. And stratification 
combustion is performed when ignition is made by the combustible gas mixture of the shape of this layer 
with an ignition plug 20. 

[0048] Moreover, the Lean fuel oil consumption QL injects the fuel of an amount according to the Lean fiiel 
oil consumption QL in 2 steps in the compression stroke last stage like an inhalation-of-air line in the 
operating range R2 which it is between a threshold QQl and a threshold QQ2. That is, 1st fuel injection is 
performed like an inhalation-of-air line, and, subsequently to the compression stroke last stage, 2nd fuel 
injection is performed. The 1st injection fuel flows in a combustion chamber 10 with inhalation air, and a 
homogeneous lean-fuel -mixture mind is formed in [ whole ] a combustion chamber 10 with this injection 
fuel. Moreover, as a result of performing fuel injection in the compression stroke last stage, as mentioned 
above, a combustible-gas-mixture layer is formed in the about 20-ignition plug crevice 24. And lean-fuel- 
mixture mind of ignition being made by the combustible gas mixture of the shape of this layer with an 
ignition plug 20, and occupying the whole inside of a combustion chamber 10 with this ignition flame bums. 
That is, in a operating range R2, weak stratification combustion of whenever [ stratification ] is performed 
rather than the operating range Rl mentioned above. 

[0049] In a operating range R3 with more Lean fuel oil consumption QL than a threshold QQ2, the fuel of 
an amount according to the theoretical-air-fuel-ratio basic fuel oil consumption QBS is injected like an 
inhalation-of-air line, this injection fuel — inhalation air — the inside of a combustion chamber 10 ~ flowing 
~ this injection fuel — the homogeneity of theoretical air fuel ratio (controlled by increase-in-quantity 
amendment by the rich air-fuel ratio with fuel concentration deeper than theoretical air fuel ratio to mention 
later) homogeneous in [ whole ] a combustion chamber 10 — gaseous mixture is formed, consequently 
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homogeneity combustion is performed. 

[0050] The flow chart of the fliel-oil-consumption control processing performed based on the operating 
range set up by operating-range setting processing mentioned above is shown in drawing 9 . This processing 
is processing performed after operating-range setting processing. 

[0051] Initiation of fuel-oil-consumption control processing reads into the working area of RAM64 the 
oxygen density detection value Vox first acquired from the signal of engine-speed NE obtained from the 
signal of the crank angle sensor 82, the intake pressure PM obtained from the signal of the intake-pressure 
sensor 84, and the air- fuel ratio sensor 88 (SI 20), 

[0052] Next, it is judged whether current and a operating range R3 are set up (SI 22). When judged with the 
present operational status being set up as a operating range R3, the theoretical-air-fUel-ratio basic fuel oil 
consumption QBS is computed from an intake pressure PM and an engine speed NE using the map of 
"YES") and drawing 10 beforehand set as ROM66 by (S122 (S130). 

[0053] Next, heavy load increase-in-quantity OTP calculation processing (SI 40) is performed. This heavy 
load increase-in-quantity OTP calculation processing is explained based on the flow chart of drawing 1 1 . In 
heavy load increase-in-quantity OTP calculation processing, it is judged first whether the accelerator 
opening ACCP is over the heavy load increase-in-quantity decision value KOTPAC (SI 41). 
[0054] If it is ACCP<=KOTPAC (it is "NO" at S141), a value "0" will be set to the heavy load increase in 
quantity OTP (SI 42). That is, increase-in-quantity amendment of a fuel is not performed. In this way, it 
once comes out of heavy load increase-in-quantity OTP calculation processing. 

[0055] If it is ACCP>KOTPAC (it is "YES" at S141), a value M (for example, 1> M>0) will be set to the 
heavy load increase in quantity OTP (SI 44). That is, increase-in-quantity amendment of a fuel is performed. 
This increase-in-quantity amendment is made in order to prevent that a catalytic converter 49 is overheated 
at the time of a heavy load. 

[0056] After the heavy load increase in quantity OTP is computed by drawing 9 at return and step SI 40 
next, the lag increase in quantity FKNK according to the ignition lag in knock control processing is 
computed (SI 46). This is called for based on the map which makes a parameter the engine speed NE and the 
knock lag reflection value AKNK which are beforehand set up in ROM66 as shown in drawing 12 . This 
knock lag reflection value AKNK is the amoimt of ignition timing lag amendments computed by the knock 
control processing ( drawing 13 , 14) mentioned later. The lag increase in quantity FKNK is formed in order 
to prevent that a catalytic converter 49 is overheated in connection with the lag of the ignition timing being 
carried out in order to control knocking in knock control processing. In addition, if it is AKNK=0, it will be 
set as FKNK=0. 

[0057] Next, it is judged whether air-fuel ratio feedback conditions are satisfied (SI 50). For example, it is 
not at the "(1) starting time. (2) It is not during a fuel cut. (3) Warming-up completion is carried out. (For 
example, circulating-water-temperature THW>=40 degree) (4) air-fuel-ratio sensor 88 is carrying out 
activity completion. (5) The value of the heavy load increase in quantity OTP is 0. (6) It is judged whether 
all the conditions of the value of the lag increase in quantity FKNK being 0" are satisfied. 
[0058] If air-fuel ratio feedback conditions are satisfied (it is "YES" at SI 50), calculation of the air- fuel ratio 
feedback multiplier FAF and its study value KG will be performed (SI 60). The air-fuel ratio feedback 
multiplier FAF is computed based on the output of the air-fiiel ratio sensor 88, and the study value KG 
memorizes the amount of gaps from 1 .0 whose air-fuel ratio feedback multiplier FAF is central value, and 
various technique is known as the Air Fuel Ratio Control technique using such a value is shown in JP,6- 
10736,A etc. 

[0059] On the other hand, if air- fuel ratio feedback conditions are not satisfied (it is "NO" at SI 50), 1.0 is 
set to the air-fuel ratio feedback multiplier FAF (SI 70). It is steps SI 60 or SI 70, next fuel oil consumption 
Q is calculated like the degree type 1 (SI 80). 
[0060] 
[Equation 1] 

Q <- QBS {1 +OTP+FKNK+(FAF-1.0)+} (KG-1.0) alpha + beta - [Formula 1] 

Here, alpha and beta are multipliers suitably set up according to the class of engine 2, or the contents of 
control. 

[0061] In this way, fuel-oil-consumption control processing is once ended. In one case of fields Rl and R2 
other than operating-range R3, i.e., operating range, at step S122, the Lean fuel oil consumption QL 
currently calculated at step SI 10 of operating-range setting processing is set to "NO") and fuel oil 
consumption Q (S122 (SI 90). In this way, fuel-oil-consimiption control processing is once ended. 
[0062] Knock control processing is shown in drawing 13 and the flow chart of 14. This processing is 
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performed operating-range setting processing and this period. If knock control processing is started, ECU60 
will first read into RAM64 the engine speed NE obtained by the signal of the crank angle sensor 82, and the 
intake pressure PM obtained by the signal of the intake-pressure sensor 84 (S200). 

[0063] And based on these engine speeds NE and an intake pressure PM, the fundamental -points fire stage 
ABSE and the maximum lag value AKMAX are computed (S210). The map which asks for the 
fiindamental-points fire stage ABSE by making a rotational fi*equency NE and an intake pressure PM into a 
parameter, and the map which calculates the maximum lag value AKMAX by making a rotational fi-equency 
NE and an intake pressure PM into a parameter are beforehand set as ROM66, and is computed fi-om these 
maps. Here, the fundamental-points fire stage ABSE is the ignition timing set up so that the output torque of 
an engine 2 might serve as max, without taking the effect by knocking etc. into consideration. c3n the other 
hand, the maximum lag value AKMAX is a peak at the time of carrying out the lag of the fundamental- 
points fire stage ABSE, and is set as the magnitude which can control generating of knocking certainly. 
[0064] Next, while ECU60 reads the knock signal KCS based on the output signal fi-om a knock sensor 87, 
it judges whether based on the level of this knock signal KCS, knocking has occurred in the engine 2 
(S220). When knocking has occurred (it is "YES" at S220), "0.4-degreeCA" is added to the knock control 
value AKCS, and the result is set up as a new knock control value AKCS (S230). On the other hand, when 
knocking has not occurred (it is "NO" at S220), "0.01-degreeCA" is subtracted from the knock control value 
AKCS, and the result is set up as a new knock control value AKCS (S240). 

[0065] That is, this knock control value AKCS is a value from which that magnitude changes with 
processings of steps S230 and S240 according to the knocking generating situation of the current engine 2. 
"degreeCA" expresses whenever [ crank angle ] here and each values AGKNK and AKNK which 
fundamental-points-fire-stage- ABSE, and it maximum-lag-value-AKMAX(s), and are later mentioned 
besides this knock control value AKCS, and AKH and AOP are amounts to which all make whenever [ this 
cremk angle ] a unit. 

[0066] After performing processing of step S230 or step S240, ECU60 computes correction value AKH 
according to the degree type 2 (S250). 
[0067] 
[Equation 2] 

AKH <- AKCS - AGKNK - [Formula 2] 

Here, the ignition timing amendment study value AGKNK is a value which is repeatedly computed by the 
ignition timing amendment study processing (S3 00) mentioned later, and is memorized by RAM64. 
[0068] Next, the knock lag reflection value AKNK is computed according to the degree type 3 (S260). 
[0069] 
[Equation 3] 

AKNK <- AKMAX + AKH - [Formula 3] 

In this way, ignition timing amendment is ended and then ignition timing amendment study processing 
(S300) is performed. 

[0070] The flow chart of ignition timing amendment study processing is shown in drawing 14 . In this 
processing, it judges first whether ECU60 has the knock control value AKCS larger than "2.5- 
degreeCA" (S3 10), When it is AKCS>2. 5 -degreeCA here (it is "YES" at S3 10), "0.5-degreeCA" is 
subtracted fi-om the knock study value AGKNK, and the result is set up as a new knock study value 
AGKNK (S320). 

[0071] On the other hand, when it is AKCS<=2. 5 -degreeCA (it is "NO" at S3 10), it judges whether the 
knock control value AKCS is smaller than "0.5-degreeCA" (S330). When it is AKCS<0.5-degreeCA here (it 
is "YES" at S330), "0.5-degreeCA" is added to the knock study value AGKNK, and the result is set up as a 
new knock study value AGKNK (S340). 

[0072] This knock study value AGKNK is relatively set up small, when a knock king tends to occur 
frequently, and when there are few counts of generating of knocking conversely, it is set up greatly 
relatively. Therefore, this knock study value AGKNK tums into a value reflecting the factor which does 
steady effect to the difference in the octane value of a fiiel, and the variation in an engine property and 
generating of knocking of that aging. 

[0073] Next, bound guard processing for preventing that a superfluously big value or a superfluously small 
value is set as the knock study value AGKNK after step S320 or step S340 is performed (S350). 
[0074] And when judged with "NO" after step S350 or at step S330, ignition timing amendment study 
processing is ended. For the degree of return and ignition timing amendment study processing (S300), as 
shown in the degree type 4, the last ignition timing AOP is computed at drawing 13 by subtracting the knock 
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lag reflection value AKNK from the fundamental-points fire stage ABSE to it (S400). 

[0075] 

[Equation 4] 

AOP <- ABSE - AKNK - [Formula 4] 

In this way, knock control processing is once ended. 

[0076] Fuel-injection-timing control processing is shown in the flow chart of drawing 15 . This processing is 
processing carried out to the degree of heavy load increase-in-quantity calculation processing ( drawing 1 1 
R> 1) and knock control processing ( drawing 13 , 14), and is performed this period. 
[0077] Initiation of fuel-injection-timing control processing judges first whether they are current and a 
operating range Rl (S410). If it is a operating range Rl (it is "YES" at S410), fuel injection will be set as the 
compression stroke last stage (S420). Fuel -injection initiation stage thetac in this compression stroke last 
stage is computed for example, from the fuel-injection initiation stage map for operating range Rl which 
makes a parameter fuel oil consumption Q and an engine speed NE. And fuel-injection-timing control 
processing is once ended. In addition, fuel-injection initiation stages (thetac etc.) are expressed with 
whenever [ crank angle ] here. 

[0078] If it is not a operating range Rl (it is "NO" at S41 0), it will be judged next whether it is a operating 
range R2 (S430). If it is a operating range R2 (it is "YES" at S430), fuel injection will be set as 2 times of 
timing with the compression stroke last stage like an inhalation-of-air line (S440). Fuel-injection initiation 
stage thetaa which can be set like this inhalation-of-air line, and fuel-injection initiation stage thetac in the 
compression stroke last stage are computed [ like for example, the inhalation-of-air line for operating range 
R2 which makes a parameter fuel oil consumption Q and an engine speed NE ], respectively from a fuel- 
injection initiation stage map and the compression stroke fuel-injection initiation stage map for operating 
range R2. And fuel-injection-timing control processing is once ended. 

[0079] If it is not a operating range R2 (it is "NO" at S430), since it is a operating range R3, fuel injection 
will be set up like an inhalation-of-air line (S470). Fuel-injection initiation stage thetaa which can be set like 
this inhalation-of-air line is computed from a fuel-injection initiation stage map like for example, the 
inhalation-of-air line for operating range R3 which makes a parameter an intake pressure PM and an engine 
speed NE. 

[0080] Next, it is judged whether in the fuel oil consumption Q in the operating range R3 currently 
computed at step SI 80, amount of increase-in-quantity amendments deltaQ exists (S480). Specifically, it is 
judged whether sum total OTP+FKNK (=deltaQ) of the heavy load increase in quantity OTP computed at 
step SI 40 and the lag increase in quantity FKNK computed at step SI 46 is a forward value. If it is deltaQ=0 
(it is "NO" at S480), fuel-injection-timing control processing will once be ended as it is. 
[0081] Since it is deltaQ>0 when the amount of increase-in-quantity amendments occurs at either step SI 40 
or step SI 46 (it is "YES" at S480), injection initiation stage lag amendment processing is performed next 
(S490). This injection initiation stage lag amendment processing computes lag correction value thetad for 
the inhalation-of-air line set to operating range R3 at step S470 to carry out the lag of the fuel-injection 
initiation stage thetaa at the time. For example, lag correction value thetad is computed on the map which 
makes a parameter deltaQ as shown in drawing 16 , and an engine speed NE. And as this lag correction 
value thetad shows to the degree type 5, lag amendment of the fuel-injection initiation stage thetaa is carried 
out, and new fuel-injection initiation stage thetaad is set up. 
[0082] 
[Equation 5] 

thetaad <- thetaa + thetad — [Formula 5] 

In this way, fuel-injection-timing control processing is once ended. 

[0083] Here, lag correction value thetad called for by drawing 16 has amended fuel-injection initiation stage 
thetaa so that it may respond to the amount of increment amendments of the fuel injected from injection-tip 
22a of the Maine injector 22 and the distance of the Maine injector 22 and piston- top-surface 24a at the time 
of fuel injection may become large. 

[0084] Drawing 17 shows an example of the fuel injection in a operating range R3. When it is deltaQ=0, lag 
amendment of "NO") and the fuel-injection initiation stage thetaa is not carried out by (S480, and fuel 
injection is started at the time of day taO corresponding to fuel-injection initiation stage thetaa. And the time 
amount (taO-tal) corresponding to fiiel oil consumption Q and a fuel are injected. 

[0085] However, in being deltaQ>0, lag amendment of "YES") and the fuel-injection initiation stage thetaa 
is carried out by (S480, and it is set to fuel-injection initiation stage thetaad, and fuel injection is started at 
the time of day tdO corresponding to fuel-injection initiation stage thetaad. And the time amount (tdO-tdl) 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/31/2006 



JP,2001-012286,A [DETAILED DESCRIPTION] 



Page 9 of 13 



corresponding to the fuel oil consumption Q the quantity of was increased, and a fixel are injected, 
[0086] that is, lag amendment should do — in fuel-injection initiation stage thetaa which is not, although 
injection initiation is carried out at time of day taO, it is in the condition that piston-top-surface 24a just 
began to separate from a top dead center TDC at this time. For this reason, between the whole term of the 
field Al where a fuel is liquefied and flies from injection-tip 22a of the Maine injector 22 (period Fa) 
intersects piston-top-surface 24a. And the distance of injection-tip 22a of the Maine injector 22 and piston- 
top-surface 24a crosses in the condition near enough. A liquefied fuel adheres to piston-top-surface 24a by 
this. However, since increment amendment of the fuel oil consumption itself is not carried out, there is little 
actual fuel coating weight at this time, and a fuel fully evaporates by ignition at it. 
[0087] On the other hand, in fuel-injection initiation stage thetaad by which the lag was carried out, 
injection initiation is carried out at time of day tdO. At this time, piston-top-surface 24a is further distant 
from the top dead center TDC as compared with the case of time of day taO. For this reason, some periods 
(period Fd) of the beginning of the field Dl where a fuel is liquefied and flies are intersecting piston-top- 
surface 24a from injection-tip 22a of the Maine injector 22. Ajid after the distance of injection-tip 22a of the 
Maine injector 22 and piston-top-surface 24a has separated as compared with the case of time of day taO, it 
crosses. A liquefied fuel hardly adheres to piston-top-surface 24a by this. And since the fuel rate which is 
substantially liquefied and remains from it being the fuel after carrying out long-distance flight is small, still 
more actual fuel coating weight decreases. Therefore, a fuel fully evaporates by ignition also in this case. 
[0088] According to the gestalt 1 of this operation explained above, the following effectiveness is acquired. 
(**) — the lag of the fuel-injection initiation stage by the Maine injector 22 is carried out so that it may 
respond to amount of increment amendments deltaQ of the fuel injected from , Maine injector 22 and the 
distance of injection-tip 22a of the Maine injector 22 and piston-top-surface 24a at the time of fuel injection 
may become large (S490). As drawing 17 explained, even if a fuel increases by this, fuel coating weight can 
also be reduced to suppressing the increment in the fuel coating weight to piston-top-surface 24a, or reverse. 

[0089] If the lag of the fuel-injection initiation stage is not carried out like the conventional technique at the 
time of fuel increase-in-quantity amendment, as shown at the period Fe of drawing 17 , piston-top-surface 
24a will be put to a liquefied fuel for a long time in the condition that the distance of injection-tip 22a of the 
Maine injector 22 and piston-top-surface 24a is small. For this reason, a lot of fuels adhere to piston-top- 
surface 24a. It originates in this, some fuels serve as carbon, without burning completely, and it deposits on 
piston-top-surface 24a and the outskirts of it, and a combustion chamber 10 contracts, a compression ratio 
rises, and there is a possibility of carrying out or having a bad influence on stratification combustion 
according to deformation of the crevice 24 of a piston 6 it being easy to generate knocking. A possibility 
that carbon may produce a bite Iximp is between a piston 6 and cylinder 2a besides this. 
[0090] With the gestalt 1 of this operation, since the increment in the fuel coating weight to piston-top- 
surface 24a can be suppressed even if a fuel increases, the problem by the carbon deposit is not produced. 
Fuel -injection-timing control processings in which the gestalt 2 of the [gestalt 2 of operation] book 
operation is indicated to be the gestalt 1 of said operation to drawing 18 differ. The configuration of those 
other than this is fundamentally the same as the gestalt 1 of said operation. In addition, the sign which added 
"1000" to the sign given to the step of the gestalt 1 of operation and the gestalt 1 of the operation which 
corresponds about the same processing shows the step of drawing 1 8 . 

[0091] fuel -injection-timing control processing of drawing 18 ~ operating range R1-R3 — judging (S1410, 
S1430) — each operating-range Rl- about the point (S1420, S1440, S1470) of setting up a fuel-injection 
gestalt for every R3, it is the same. 

[0092] Although it judges whether amount of increment amendments deltaQ exists after step SI 470 about a 
operating range R3 (SI 480), the processing after these step SI 480 differs from the gestalt 1 of operation. 
[0093] deltaQ> When judged with 0 (it is "YES" at SI 480), fuel pressure Fd usually lower than the fuel 
pressure PO at the time is set up as a target preassure Ft of the fuel pressure in the fiael distribution tube 50 
(SI 486). Moreover, when judged with deltaQ=0 (it is "NO" at SI 480), fuel pressure PO at the time is usually 
set up as a target preassure Pt of the fuel pressure in the fuel distribution tube 50 (SI 484). In addition, after 
the fUel-injection gestalt about operating range Rl and R2 is determined (SI 420, SI 440), fuel pressure PO at 
the time is usually set up as a target preassure Pt, respectively (SI 484). In this way, processing is once 
ended. 

[0094] Although the lag of the fuel-injection initiation stage was carried out with the gestalt 1 of said 
operation when amoimt of increment amendments deltaQ of a fuel existed, the fuel pressure which 
determines the rate of fuel injection (fuel oil consumption per unit time amount) is reduced instead of the lag 
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of a fuel-injection initiation stage with the gestalt 2 of this operation. Namely, deltaQ> The rate of fuel 
injection is reduced in 0. 

[0095] Thus, by falling a target preassure Pt, the actual fuel pressure in the fuel distribution tube 50 falls by 
fuel-pressure control processing which is carrying out feedback control of the fuel pressxire in the fiiel 
distribution tube 50 based on the degree type 6. 
[0096] 
[Equation 6] 

DT <- klx (DTp+DTi+FF) - [Formula 6] 

here — DT — the electromagnetism of high pressure pumping 54 ~ expressing the duty of the control current 
over 54d of spill valves, for kl, a multiplier and DTp are [ an integral term and FF of a proportional and 
DTi ] feedforward terms. 

[0097] Proportional DTp, the integral term DTi, and the feedforward term FF are computed by the degree 
types 7-9, respectively. 
[0098] 
[Equation 7] 

DTp <- k2xdeltaP - [Formula 7] 

DTi <- DTi + kSxdeltaP - [Formula 8] 

FF <- k4xQxP/P0 - [Formula 9] 

It is the fuel oil consumption which calculated k2, k3, and k4, and calculated for a multiplier and Q at step 
SI 80 here. Moreover, deltaP is the deflection of the target preassure Pt and actual measurement P which 
were given by the degree type 10. 
[0099] 
[Equation 8] 

deltaP <- Pt - P - [Formula 10] 

When this target preassure Pt is amount deltaQ>of increment amendments 0 (it is "YES" at S1480), it is set 
as the fuel pressure Pd lower than other cases, this — the fuel pressure P in the fuel distribution tube 50 ~ the 
electromagnetism of high pressure pumping 54 — it is adjusted to the low fuel pressure Pd by the duty 
control to 54d of spill valves, 

[0100] On the other hand, when it is amount deltaQ=of increment amendments 0 (it is "NO" at SI 480), in 
other operating range Rl and R2, a target preassure Pt is usually set as the fuel pressure PO at the time, this - 
- the fuel pressure in the fuel distribution tube 50 — the electromagnetism of high pressure pumping 54 ~ it 
is adjusted to the usual fuel pressure PO by the duty control to 54d of spill valves. 
[0101] In addition, in case fuel oil consumption Q is changed into the last fuel injection duration tau, it 
makes the fuel pressure surveyed by fuel-pressure sensor 50a so that fiiel oil consumption might not change 
with fiiel pressure reflect. For this reason, if fuel pressure is low, even if it is the same fuel oil consumption 
Q, the last fuel injection duration tau becomes long. 

[0102] An example of the fuel -injection condition in a operating range R3 is shown in drawing 19 . When it 
is deltaQ=0, the inside of "NO") and the fuel distribution tube 50 is controlled by (SI 480 by the usual fiiel 
pressure PO. At the time of day talO of injection initiation, piston- top-surface 24a is in the condition which 
just begins to be distant from a top dead center TDC. For this reason, between the whole term of the field 
A2 where a fuel is liquefied and flies fi*om injection-tip 22a of the Maine injector 22 intersects piston-top- 
surface 24a (period Fal). And the distance of injection-tip 22a of the Maine injector 22 and piston-top- 
surface 24a crosses in the condition near enough. A liquefied fuel adheres to piston-top-surface 24a by this. 
However, since increment amendment of the fuel oil consumption itself is not carried out, there is little 
actual fuel coating weight at this time, and a fiiel fully evaporates by ignition at it. 

[0103] On the other hand, although "YES") and a fuel-injection initiation stage are not changing by (S1480 
in being deltaQ>0, fuel pressure P falls. Thus, since the flight rate of liquid fuel becomes loose and the rate 
of fuel injection falls further according to fuel pressure P being low, injection time becomes long, and a fuel 
is distributed and injected. The field D2 where a fuel is liquefied and flies from injection-tip 22a of the 
Maine injector 22 stops for this reason, intersecting piston-top-surface 24a. Even if it crosses, it will only be 
that some fields of the beginning of the fuel distributed in time cross. A liquefied fuel hardly adheres to 
piston-top-surface 24a by this. 

[0104] According to the gestalt 2 of this operation explained above, the following effectiveness is acquired. 
(**) — fuel injection duration by the Maine injector 22 is made longer than usual by what fuel pressure is 
reduced and an injection rate is reduced for according to amount of increment amendments deltaQ of the 
fuel injected firom . Maine injector 22 (SI 486). Thus, if fiiel injection duration is made longer than usual and 
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it will see by the whole fuel injection duration, the distance of injection-tip 22a of the Maine injector 22 and 
piston-top-surface 24a will become large. As drawing 19 explained, even if a fuel increases by this, the 
increment in the fuel coating weight to piston-top-sxirface 24a can be decreased, or it can stop. Therefore, 
the problem by the carbon deposit is not produced. 

[0105] Fuel-injection-timing control processings in which the gestalt 3 of the [gestalt 3 of operation] book 
operation is indicated to be the gestalt 2 of said operation to drawing 20 differ. The configuration of those 
other than this is fundamentally the same as the gestalt 2 of said operation. In addition, the sign which added 
"1000" to the sign given to the step of the gestalt 2 of operation and the gestalt 2 of the operation which 
corresponds about the same processing shows the step of drawing 20 . 

[0106] In drawing 20 , after being judged with a operating range Rl (it is "YES" at S2410), fuel injection is 
set as the compression stroke last stage (S2420). This point is the same as the gestalten 1 and 2 of said 
operation. And fuel pressure Pc is computed from the map Map which makes a parameter the fuel oil 
consumption Q shown in the degree of step S2420 at drawing 21 , and an engine speed NE, and it is set as a 
target preassure Pt (S2488). In this way, processing is once ended. The map Map used at step S2488 makes 
fuel pressure P high, so that fuel oil consumption Q becomes large, and it is set up so that an engine speed 
NE is high, and fuel pressure P may be made high. 

[0107] In addition, about operating range R2 and R3, the same processing as the case of the gestalt 2 of said 
operation is performed. Thus, even if it is the same fuel oil consumption Q if fuel pressure is high since the 
fuel pressure in the fuel distribution tube 50 goes up so that fuel oil consumption Q becomes large according 
to fuel oil consumption Q at the time of the compression stroke injection by the operating range Rl, the last 
fuel injection duration tau becomes short. 

[0108] Drawing 22 shows an example of the fuel-injection condition in a operating range Rl . Fuel oil 
consxmiption Q is controlled by the usual fuel pressure in the fuel distribution tube 50, when small. For this 
reason, injection initiation is carried out at time of day ta20, and injection is completed at time of day ta21 . 
Therefore, as field A3 shows that a fuel is liquefied and flies firom injection-tip 22a of the Maine injector 22, 
a period Fa2 intersects piston-top-surface 24a. 

[0109] On the other hand, fuel oil consiimption Q is controlled in the fuel distribution tube 50 more highly 
than the usual fuel pressure, when large. For this reason, the rate of fuel injection increases, injection 
initiation is carried out at time of day ta20, and injection is completed at time of day tc. Therefore, it 
becomes Period Fc to intersect piston-top-surface 24a, as a field C3 shows that a fuel is liquefied and flies 
from injection-tip 22a of the Maine injector 22, 

[01 10] Thus, as fuel oil consumption Q increases, since fuel pressure P increases, the time amount in which 
a fuel adheres to piston-top-surface 24a becomes early, and the distance of injection-tip 22a of the Maine 
injector 22 and piston-top-surface 24a also becomes longer. For this reason, as a fuel is flight, the rate of 
changing to a steam increases. Furthermore, the evaporation of the fuel to which it adhered also increases 
from the time amount by ignition timing becoming long after a fuel adheres to piston-top-surface 24a, and a 
fuel fully evaporates by ignition. 

[0111] According to the gestalt 3 of this operation explained above, the following effectiveness is acquired. 
(**) — fuel pressure is raised according to the increment in the fuel oil consumption Q injected from the 
Maine injector 22 in a . operating range Rl at the time of a compression stroke (S2488), and fuel injection 
duration by the Maine injector 22 is made shorter than usual. Thus, if fuel injection duration is made shorter 
than usual and it will see from flie whole fuel injection duration, the distance of injection-tip 22a of the 
Maine injector 22 and piston-top-surface 24a becomes large, and evaporation of a fuel will be promoted 
while flying. Even if fuel oil consumption Q increases by this, the increment in the fuel coating weight to 
piston-top-surface 24a can be suppressed. And the fuel adhesion stage to piston-top-surface 24a also 
becomes early, and the allowances of evaporation of an adhesion fuel produce it. Therefore, fuel quantity 
which has adhered to piston-top-surface 24a at the time of combustion can be lessened, and the problem by 
the carbon deposit is not produced. 

[01 12] The same effectiveness as (b) of the gestalt 2 of the (b) . aforementioned implementation is 
produced. 

[The gestalt of other operations] 

- In the gestalt 1 of the aforementioned implementation, as shown in drawing 17 , when amount of 
increment amendments deltaQ of a fuel existed, lag control of the fuel-injection initiation stage was carried 
out so that the liquefied fuel flight field Dl might leave the part and might not lap with piston-top-surface 
24a. However, as shown in drawing 23 in addition to this, the whole region of the liquefied fuel flight field 
D3 may carry out the lag of the fuel-injection initiation stage to extent which overlaps piston-top-surface 
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24a. Also in this case, if the lag of a fuel-injection initiation stage is made like an inhalation-of-air line, in 
the whole fuel injection duration, the distance of injection-tip 22a of the Maine injector 22 and piston-top- 
surface 24a becomes long, and while flying that distance, a liquefied fuel will fully be evaporated. For this 
reason, even if the fuel of a liquid adheres to piston-top-surface 24a, it is little, and it will evaporate 
immediately and a liquefied fuel will not remain to piston-top-surface 24a till ignition timing. Therefore, the 
effectiveness of the gestalt 1 of operation is produced. 

[01 13] - Contrary to ****, as shown in drawing 24 , lag control of the fiiel-injection initiation stage may be 
carried out so that the liquefied fuel flight field D4 and piston-top-surface 24a may not lap at all at the time 
of fuel injection, and the effectiveness of the gestalt 1 of operation can be produced. 
[01 14] - Since the increment in fuel oil consumption Q is performed by the increment in the fuel oil 
consumption like an inhalation-of-air line, in a operating range R2, fuel quantity which has adhered to 
piston-top-surface 24a at the time of combustion can be lessened in a operating range R2 based on a map by 
carrying out the lag of the fuel-injection initiation stage, or falling fuel pressure accprding to the increment 
in fuel oil consumption Q. 
[0115] 

[Effect of the Invention] In the fuel-injection control unit of the injection type intemal combustion engine in 
a cylinder according to claim 1, an increment of fuel oil consumption is adjusting the fuel injection by the 
fuel injection valve so that the distance of the fuel injection valve and piston-top surface at the time of fuel 
injection may usually become longer than the distance which changes with increase in quantity of a fuel 
naturally. For this reason, the rate which reaches while the fuel with which the distance from a fuel injection 
valve to a piston-top surface became long, and was injected rather than usual has been a liquid, even if a fuel 
increases falls. Therefore, even if a fuel increases, the fuel coating weight to a piston-top surface can be 
controlled. 

[0116] Suppose that it is the increment in a fuel what is depended on increase-in-quantity amendment to the 
configuration according to claim 1 in the fuel-injection control unit of the injection type intemal combustion 
engine in a cylinder according to claim 2. Thus, the amounts of increase-in-quantity amendments, such as 
fiiel increase in quantity for elevated-temperature-ized control of a catalyst, can also mention the increment 
in a fuel in addition to the increment according to demand torque. If increase-in-quantity amendment is 
made also in this case, the effectiveness of claim 1 can be produced by adjusting the fuel injection by tiie 
fuel injection valve so that the distance of the fuel injection valve and piston-top surface at the time of fuel 
injection may become longer than usual. 

[01 17] In the fuel-injection control unit of the injection type intemal combustion engine in a cylinder 
according to claim 3, to the configuration according to claim 1 or 2, when a fuel is increased, with the fuel- 
injection gestalt which injects a fuel like an inhalation-of-air line, the lag of the fuel-injection initiation stage 
is carried out. Like an inhalation-of-air line, since it is separated from a fuel injection valve, when injecting 
a fuel like an inhalation-of-air line, if a piston has the increment in a fuel, it can make distance of a fUel 
injection valve and a piston-top surface longer than usual by carrying out the lag of the fuel-injection 
initiation stage. Therefore, the effectiveness of claims 1 or 2 can be produced. 

[01 18] In the fuel-injection control unit of the injection type intemal combustion engine in a cylinder 
according to claim 4, the lag of said fuel-injection initiation stage in case a fuel is increased supposes that it 
carries out when injecting a fuel like the inhalation-of-air line after warming up to the configuration 
according to claim 3. The lag of a fuel-injection initiation stage when the increment in a fuel is carried out 
may perform such an inhalation-of-air line only within the warming-up back by injection. By this, the 
effectiveness of claim 3 can be especially produced at the time of increase-in-quantity amendment of the 
fuel increase in quantity for elevated-temperature-ized control of a catalyst etc. 
[0119] In the fuel-injection control unit of the injection type intemal combustion engine in a cylinder 
according to claim 5, with the fuel-injection gestalt which injects a fuel like an inhalation-of-air line to a 
configuration according to claim 1 or 2, when a fuel is increased, fuel injection duration is made longer than 
the fiiel injection duration which changes naturally corresponding to the increment in a fuel. If there is an 
increment in a fuel when injecting a fuel like an inhalation-of-air line, fuel injection duration will be made 
longer than the fuel injection duration which changes naturally corresponding to the increment in a fuel. A 
piston is separated from a fuel injection valve like an inhalation-of-air line. Therefore, when injecting a fuel 
like an inhalation-of-air line, by the whole fuel injection duration, distance of a fuel injection valve and a 
piston-top surface can be made longer than the time of the usual increment also by making fuel injection 
duration longer than the usual fuel injection duration. That is, when fuel injection duration is made longer 
than the die length naturally produced by the increment in a fuel in the time of the increment in a fuel, as the 
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whole fuel injection duration, it will shift to a lag side rather than usual. And the distance of a fuel injection 
valve and a piston-top surface becomes long, so that it sets Uke an inhalation-of-air line and the telophase of 
fuel injection duration is approached. For this reason, if a fuel increases, in the whole fuel injection duration, 
the distance of a fuel injection valve and a piston-top surface will become long. By this, distance of a fuel 
injection valve and a piston-top surface can be lengthened as the whole fuel injection duration. Therefore, 
the effectiveness of claims 1 or 2 can be produced. 

[0120] In the fuel-injection control unit of the injection type intemal combustion engine in a cylinder 
according to claim 6, when a fuel is increased to a configuration according to claim 5, fuel injection duration 
is made longer than the fuel injection duration which changes naturally corresponding to the increment in a 
fuel by reducing fuel pressure. Thus, the technique to which fuel pressure is reduced can be mentioned from 
the usual fiael injection duration by making fuel injection duration into the technique to lengthen. The 
effectiveness of claim 5 can be produced by this. 

[0121] In the fuel-injection control unit of the injection type intemal combustion engine in a cylinder 
according to claim 7, with the fuel-injection gestalt which injects a fuel in a compression stroke to a 
configuration according to claim 1 or 2, when a fuel is increased, fuel injection duration is shortened. Thus, 
when injecting a fuel in a compression stroke, distance of the fuel injection valve and piston-top surface in 
the whole fuel injection duration can be made longer than the time of the usual increment also by shortening 
fuel injection duration at the time of the increment in a fuel. That is, if fuel injection duration is shortened 
that a fuel-injection initiation stage does not change, the whole fuel injection duration will shift to a tooth- 
lead-angle side. Since a piston approaches a fuel injection valve in a compression stroke, as the telophase of 
fuel injection duration is early in a compression stroke, by the whole fuel injection duration, the distance of 
a fuel injection valve and a piston-top surface becomes longer. Therefore, the effectiveness of claims 1 or 2 
can be produced. 

[0122] In the fuel-injection control unit of the injection type intemal combustion engine in a cylinder 
according to claim 8, when a fuel is increased to a configuration according to claim 7, fuel injection duration 
is shortened by raising fuel pressure. Thus, it can consider as the technique of shortening fuel injection 
duration, and the technique of raising fuel pressure can be mentioned. The effectiveness of claim 7 can be 
produced by this. 

[Translation done.] 
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0 a{»4^iEW5 Ort©j^^4lI;^tcJ:hWO/cm;^mEE 
€:AD^^S7 3*/M,rA:^^- h 7 OicAJ^L/Tt^ 
■S. Ti'-feJU'^^Jl'7 4tC«T^-feJHgSH2>1^7 6 3&i 
BX •? -ff e> tl. T ^ -fe^U^ ^JV 7 4 ©l@*ji*s«:Jt«»l 
L/ctH;^)^ffi?rAD^jfe^7 3 ^:f\-hXAt)^^- h 7 0 

{cA;^bt:t^*o ±5E.'^.H2>-y-8 o»mis~>'; >5i'2 

a ©F«3Cr) 1 U > i^^scR^JE^^.tC^L/t i ^ (Ctb:^ 
c©^l:^J/^v^;^*JA:^'J<- h 7 otcA 

ifiS 0gI5I^•r^S{ctU:^^^v^;^5:^^L. c:<Da:;»3/^• 

Jl/X*1A*'-J<- h7 OtcA^Stli. CPU6 8-CB± 
5E.^.H2>1^8 0<Dai:^>'>Vl/;;^<!: i7^>^ftH2>-9-8 2© 

ft-te>1^8 2CDa:^-'-{.'U;^0«S3!p6x>iP>I5i^N 

[0 04 1] 1f-i>^f>^'3 2CC«. eRM)E-fe>-t>-8 4 
*l^We>n. 1^-i?3f>i7 3 2P«3CD5RMIIPM (®AS 

3€:^urA^jj<- h 7 o«:A;'3L/r«,>s, i>i;'>2 
<D*^';>^^:?'p ^;^4^cW7k^a•fe>•t^8 6*sg:t:t64a. 
X >i;=> 2 Of^iPTkSKT H w?:^a b^^iPTkSST H 
WiCtt;DfcW:^®I^AD^S7 3 €::^UrA;t);i<- 
h7 0{CA:^3L/-CI,>-S. x>i/>2©5^';>i^:/D-^ 
4Cc»y y i'-fe>-9-8 7*iS:t:f x>i;'>2<DSg8ft 
©F«g. ^y+>y{CitaH^2,tg8!l©SjS[l»^«:*ltiJU 
r. ^©?StK{Cj£:U/cm;^SEE*AD^S7 3*^U 
xxtiyt<-- h 7 o«:A:t»L-ri,>*. gf^-^-jfou K4 8 

[00421 mtJ^>- h 7 2 «. Stttv-r eigtt@8g 9 0 
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*/i'L/rSy-f>-<>i>x4'af 2 2. •y-r^-r>i?ii;i? 
52. *!I^r^9^a.x-^3 7. ^-^?44. MJES;^ 
f;U#5 4d. *J<fcOV^:^-Y3?9 2{C^igS3n-C. S 
JgB2 2. 52. 37. 4 4. 54d. 9 2 J&'iJ^StCjS 

[00431 '^{CX>i^>2fCfct,iTj&tt^7fSfCffto 
[0044] ^r. i"7>i'ft-fe>-!f 8 2©ft#*ie.|f 

6nri,»ix>i?>i5i?ei^NE<t. Ti'H2;ugae[-fe>-9- 

7 6©m#*^6f#64at:i,i-5>Ti'-fe-'l'-^^2';U7 4©l@i5»^ 

ii^^^s (WT. ri'-bM^mtmr^) Accpi^jR 

AM6 4©f'3SIM^(C^*iAS;nS (S 1 0 0) , 
[0 04 5] iXJC. Ctl6x>i^>|g!^NEiTi'H2 

©rn^s (s 1 1 0) , c©';->j^ir4«*ffiQL«. 

«f^i?)||^fcj;«3*dt>6nr. S7{C^n-rc:<!:< . Ti' 
Hz^USfitA C C P i X >>J>|5IiK3^N E i > - 
iT-5-7i»:/tL'CROM6 6rt«:fetgSnr<,»4. ;^ 

[0 04 6] ;X{C. C5Lr*«t>6nA:';->j!^f4i«« 
fiQL<i:x>S^>EI|g|S[NE<b«:S-:Jl»r. 08{Cn^3 

j:^^c3ooaK^^R 1 , R2. R3/C»s^toe>n 

S ( S 1 1 5 ) . C ^ l^-C-BMS^iji&Tf -So 
30 [0047] COJ:5{caiEMJ^R 1 . R2. R3*i5£ 
»6n-5t. #a«£MJ^R l-R3{ctc:i;-Cjl!SS?4i««fl5 

#C>«IQQ 1 J: 0 fe:i>JSl>aiKM^R 1 x?w. ->*K 
>6CDI!3g|J2 4l^«Cjt^f L//cfg. DaSP 2 4 OJMH® 2 6 

icmmr h , mmm 2 6 tcmm l tcmmtrntu: Lsbh 
ti^^^wiux.^j<.:^^if2 0i&m(om^2 4f>=iicoim 

m^mMtm!S.iti^, ^Lxc(Dm^<Dpjim-^ic 

40 ,^J<.y'^^2 0icJ:-yX<^.'X^rj:Stihci:icj:io. m 

[0048] S/c. >}->im«limmQLi!fibti,mQ 
Ql iL#l»fiiQQ2i©ra-r*€>ae^^R2-C«. 

fil?f?g^»!<!:{C2|5I(C^W-Ci«*fTS. ■rjat)^. 5R^ 

»i{cii2 0g©j^.if4'ss^wf*:)tx^. miMs<ommm 
micj:r,xmmmi oi^^i*{ci^H^cff^s^*jjg^ 

50 3ti-5. ffi^tf«*)W(c«*i^i!SS^*ifft>n4M 
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[0049] U->j(«Sf4«WSQL*si/tl,>ffiQQ2 J: 
QBS{CJc;D/cfi©jt«$*4^:®^tf^CC«M-r-5>. C<Dm 

mm-^mmsn, comm. i^wmmmfi^mo 
[0050] ±^ufcjmmmm.^mic^ <o^m.$ti 

[005 1 ] immmmpmm&ifi^p^stii^t. * 

6*ir(,>SKJRaaSISiaifiiVo x=&RAM6 4©fm« 

( s 1 2 0) , 

[0 05 2 ] 'Aic. m^. m^mmR s ^m^^tixi.^ 
(s 1 2 2 ) , m&<DSM^mAi 
i^mmR 3 i u-cia^s nr s i s nfeis^jc 
« (s 1 2 2r rvE sj ) , ^*ROM6 e^ctg^s 
4a-r(,>^)0 1 OCDVry 7**flat,>r. K^PMix^i? 

3iJ»a$n€> (s 1 3 0) , 
[0053] -Aic, mnnmmoTPW.mmm ( s i 4 
0) *itftons. c©ii5:fcigieaoTpmmteffl{cot,> 

i^MOTPWrnHm-Cit, ST. T^-b;HgSACCP 

*i«:ft<tits#iJSfilK o T p A c *a^r C» S*>S*i*s 
*lJ^3n-5 (S 1 4 1 ) . 

[0 05 4] ACCP^KOTPAC-C*nW <S 1 4 

It? TNoj ) . mMmi^&oTPicitm roj 
sn* (s 1 4 2) . -rtj:tyiimn(DmmmiEitnt>ti 

[0 05 5] ACCP>KOTPAC-C*.*T,« <S 1 4* 
Q ^ 

QBS{ 1 + OTP + FKNK + 
CC-C. a. (3(ii>j;'>2©«S^*IIiai©('3S:{C)5£;D 

[ 0 0 6 1 ] c ^ ox-Bummmms^miiBM'Srt^Ti- 
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* 1-C FYESJ ) . i«fiM*t«OTP«C«fiiM (m 

1 >M>0) (S 1 4 4) . -r^i^D-^ 

[0 05 6] SQtcMO. xf--;;7*s 1 4 0{cr;S:fe?t 

*si:t tcfc; i; /caftf^S FKNK *Jgctfi $ n 

(S 1 4 6) . cn«. 0 1 2iC7ntCt<J'AKOy[ 
10 6 6rt(ca:^$n-Cl^-5>x>i^>iailte^NEiy •j'i'jl 
ftJSS«lffl A K N K i ^>'^•^ ^ - ^ i-r V •> 7*{C»-5t,» 

i>y 'ji:>mm^m m\3. 1 4) (Cctogcasn-s,-^, 

j;ciNf»i®«ffliE«-C*^.. ilftiffiFKNKtt. ^ v i; 
■5<D*E)5±-rS/c*«:S:t:t6n-Ct^.S. AKNK 

= o-r*ntf. FKNK= oic^^sn*. 

[0057] ;>C{C. Igm^ ^ - F^-« --^ i'^ft^iiRSfil/ 
20 rt,» -5*^5*^*5*11^$ (S 1 5 0) o MiL«, 
r (1 ) J^«)8$-cAj:i,^ ( 2 ) j^i^* 5. hcfirncii, 
(3) s*S^TLrc».5. (Cai^t«^±P*?aSTHW^ 

40*) (4) ^J:b-fe>-9-8 SlJrSIS^TL/rv**. 

(5) iS:ftpJtSOTP<Dfil*S0-C*?.„ (6) jlftff 
SF KN K<3[)fii*50 -C*-5J©^|!|:*sr'<-C^L/-CC^ 
•5*^5*i*sf(J^ 5 

[0058] ^jilSStb^ ./ - Kv-c i/^f*:*s0c5iOTt,^n 
« (S 1 5 0-C rvE Sj ) , A - F/^•^^'^ 

iiFAFi-e©^SfiiKG®»til*itf*3n-5 (S 1 6 
30 0 ) . ^MJ:b7 ^ - hV< i'^^f^ F A F «^m-fe >1f 

8 8©a:^«:a^tir©a$n. ^sfiiKG«3gm7 

^ - i9fl^|^F A VtS^t^.t^m-Qth^ 1 . 0*^6©^ 
nfi*fattt-S4)©-C*»). C©J:5Aj:ffi*ffitifc^ 

i:b*ii«aii3?ji5{*!itga^6 - 1 0 7 3 6-^4>f8!&t'tc7K$n 

ri^SCTi < a>5r©^S*i^e)n-ct,i-5, 

[005 9] —-fj. ^mtty -i - K>'>' f d'^ff*5s£5iL' 

ri^^twn« (s 1 5 or TNOj ) . ^mtty -i-h' 

^<yi^mnFAFKitl. 0*S|93e3nS (S 1 7 

0) , y.T- y-y'S 1 6 0$/cWS 1 7 0<DXt'C. Hmm 
40 *«Q*S'X^l©c:i<^A6n-5 (S 1 8 0) . 
[0 06 0] 

mi] 



(FAF-1 .0) + (KG-1 .0)}a + $ 

- []S1] 

•r^cto^asgfi^R 1 . R 2©c^m*>©Js^(i (s i 
2 2r TNoj ) . mmmmmQicit, mmmmB&m 
m<oxf-y^s 1 1 oicx^Ahtix 'j'-^nmm 

50 S«QL*s|93ESn* (S 1 9 0) . C5Lr-H*Blf4 



n 

frsns. y-j'i^mmnmiii^m^ti^t. t-r. ec 

U6 0»i'^>^ft-fe>1f 8 2<Dft-^fCj;0t#e.n5x 
>i^>IiIlEl!S!N E i ®«JE-(r 8 4 0«^K: J; 0 f#5> 
nS?R^EPM<!:*RAM6 4(C^*jitf (S2 0 
0) , 

[0 0 6 3 ] -eu-r^ cne.i>i^>[5|^^NE<i:®m 
E P M i Cca-^l, > »*.#,^B$»! A B S E *J <fc O'^A 
jiftfflAKMAX^gtm^S (S2 1 0) . lilltetSENE 
PMi y - ^» i OrS^^i/Cl^JW A B S 
E^^fe^vu^y, *5<J:0'|5IlKlJ:NEieK^EEPM<!:^ 

^• ^ y - i L/ -C«7^ jSft ffi A K M A X * ^ V 7' 

*i^e6ROM6 etcisssn. cne>o-7-;, 7*3&>e>@w 
{ct^iJS^^jSHi-rfc. x>i;=>2CDai;^hJi'i'3&i« 
a^fii A K M A X «. S**J^I^»3 A BSE $ 1* 

[0 0 64] >XtC. ECU6 0»y-^i?H2>-9-8 7*^6 
<om:fjm^icm-rS(,^X y V i^m^K C S «:^*jXtf i <!: * 

AKH — AKCS - 
CCT. ■^,;/cB$»3fiBiE^WfiiAGKNK«fa^t--S.-^.^ 

mmmiEm^mm. (s a o o) icxmK>mLm.m$ti. 

RAM6 4tCfBiit3tX-Ct>2>fflr*S. 
[0 06 8] iXlC. 'A^3lCii^-y-Cy -:>-5>mn^mmAiii 

AKNK AKMAX -f 

mfem ( s s o o ) ^mf-r^. 
[0 07 0 )014 (,c.'^jcmmmsE^mf&m<Dy 
I'-h^^r, **a®{c*ic>-t«. i-r. ecu6o« 

>'-^i^*IJtBlfiiAKCS3&s r2. 5' CAJ ^*):/<:^(.^ifi 
S^^m'M-ri> (S 3 I 0) , CC-CAKCS>2. 5 
* CAV$}^tcm^ <S310-crYESj)> ^vf 

^s<iiAGKNK*ie> ro. 5' CAJ ^mnu, -e© 
i^^mcta y V i^^mmA g k n k i ors3t-r * 

(S32 0) „ 

{001\]--fj. AKCS^2. 5' CA-C&o/ci* 
^ (S3 1 0-C FNOJ ) . y -J i^mm^AKC Sifi 
ro. 5* CAJ J:0/h$C>36i5*>4*lJ3e-r.5 (S3 3 
0), CC-CAKCS<0. 5* QA-Cii-ifcm-^ is 
3 3 07? r YES J ) . y 'J ^^mmAGKHKiC 
ro. 5* CAJ *Jn#l/. ^(Ol^^^mctny-yi?^ 
S<iAGKNKtl/rgSS£-rS (S340) . 
[0 07 2 ] C<Dy -y ^'^^mAGKUKkty V ^^Zy 

AOP «- ABSE - 
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* fete. CO-^y ^M^KCSOU-^^UtCS-^tr^riVi^ 

>2tcy •;,^^>y*i^^ 1,^-2) *^5*i^#iiS-r^ (s 

2 2 0) o ^5'+>;J/'*i^^U-CC>4<!:$n/cl«^ (S 
2 2 or rVESj ) {C«. y-yi'StWfiiAKCStC 
ro. 4* CAJ %»fitL. -?-(Dfelft«ri&fyt^C^-^t^$lJ 
©fiiAKCSibr^S-r-5 (S2 3 0) „ -75r. 
+ >d/*i^iLrt»/j:l>i3n/ci«^ (S2 2 0r TN 

oj ) >y^*iJtaKBAKCS7j>6 ro. or c 

A J -€-(DM**ff/c^j:-/y ^*lJfflJfflAKCS 

10 iursije-rs (S2 4 0) , 

[0 0 6 5 ] T^cto^. C©y y i>$l]taHitAKCS». 
X7^-y:/S2 3 0. S24 0®A5a{Cj:»3. 3Ht©x> 
>>> 2 © y + > ^^^t^^Jcfc; DT $ 
■rs<i-e*So cct? r° caj ^■s.i>=7>i;n^^^\y 

r*J«3. C©y v:J'$)JfflIfflAKCS©ffiK. tt^-^JcB* 
WABSE. S:^#lfflAKMAX. *Sj:W^T-5€r 
fflAGKNK, AKNK. AKH. AOP«. l^mfe 

[0 06 6 1 :^7='--'r;'S2 30*;fc»X^^»:/S24 0 

20 ©«ia*ii?fLfcf*. ECU6 o«i^s:2«cse-oriiiE 

fflAKH^rgtmrS (S2 5 0) , 
[0 06 7] 
[t!t2] 

AGKNK •• [^2] 

^KnK^%m-ti> (S2 6 0) . 
[0069] 
[»3] 

- AKH - [iC3] 

30^i9S£3n. mcy y^>{/<Jm.^mWLii^J>fjH<^i^'^l,C\t 

SfflAGKNK«. j8$i|£f©:ti'^>ffi©at\ X 
!RFt4©>'^'5 .:/+-^-€-©iS^^Ybit»ofc-/ +>d/©jS 

[0 07 3 ];>CCC, ;^f--^-:^S 3 2 0*-5m*;^x-;;:r 
S3 4 0©m. y i?^SfigAGKNKK:ja*J«::;^^ 

)affl3;fc»)a««:/j>$ ^c«*sS3;S3n*©*l»±TS:te 

e«>©±TK:tf- KMS?:tf^ ( S 3 5 0 ) , 
40 [ 0 0 7 4 ] -eur. ;^7=-5/7*S 3 5 0©f^. 

;^7-y7*S 3 3 OJC-C rNOj i*lJS3tV/cJ«^fCW. 

B^WffliE^SMS ( S 3 0 0 ) ©;J:{C«. ^^^4 {C^-r 
Cfi < . »;*:*i^^WA BSEi)^hyy ^'MnK^BA 

KHY.^w.n\^xm¥i:M^nmAOP^n-m-ri> is a 

00) . 
[007 5] 
[f^4] 

AKNK ••• [5S4] 



50 [0076] mmmv^mmm^m^^ 1 5 ©7 p - ^ 
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•r, 3S«E. a^^j^R (S4i 

0 ) o aiE^t^R 1 ■e*)ntf ( s 4 i o r r y e 

Sj ) . ji«**4«««IEi^tfg*W(cS:^3ns (S4 2 

0). c<DEm'iTmmmicis»?,immmmthmmd c 
^ - :f tnMmmmR i fflj^f4<«*tig?&B#JWv 7-*^ 10 

[0 078] aig^i«{R 1 f ^cCf n« ( S 4 1 0 -C r N 
OJ ) . .XicMmmmR2ip^ipi!)imm^ini, (S4 3 

0) . mmmmR2-c$>tnt (S4 3 o-c tye 

z>^icmm$tii> (S4 4 0) . comM^mtc 
*5f,-ti>immm^*hmmd a ts.m7mMmicisni>m 
mmm^mmm 0 c i «. jsss*4i««fiQ i x > 20 

•5., b r-M j^^iSWu^^ifiJtWJjiffl^^T T ^ . 
[0 07 9 ] mmmmR 2 -cAjrc^f n« { s 4 3 0 r r n 
OJ ) . MmmmR3'v$,i>ctifih, mnmsumn 

tfSJcSSSti* <S47 0) . C©!Rmtf«{c*Jl:tS 

>|5|IKS(N E <!: <g:VA-^ ^ - 3? <!; "T SSIgM^R 3 ffllSm 

[0 08 0 ] ;^tc. >^7"?:7'S 1 8 0{crstH5nrt> 
•SaiteMl^R 3 (cfcwsjtes^^iMWfiQtcjBiiriiaMiE 
fiAQ*s#fi-r-S7&>S*>*s#IJ«§n<b (S 4 8 0) . * 

^*:e«J^c«. ;^f^-^r^s 1 4 o-c»Ui3n:fciS«ntitso 

TP<b^T--^yS 1 4 6-C»tti3n;^caftiifiFKNK 
i©-^itOTP + FKNK ( = AQ) *5iE©fiir 
S*^*«flJS3nS, AQ=0-C*n« (S4 8 0-C FN 

OJ ) . c<D$$. -ej^f4«wi^*ifiai«iffi€iii»T-r 

[008 1 ] Xt^ y 7'S 1 4 0 S/cttXx 7"S 1 4 6 40 

©i,»-rn*HcrtfaiiiEa*i«4L//c«^{ctt. aq> 
ov$,i<DV (S4 8 0-C TYESj ) . ;^(c:i«*frai^ 
mmmnmimm^n^ ( s 4 9 o > , comm^^m 
imnmiE!&mit. x-?^ 4 7 0 icxmm.m.mR 3 

«. HI 6{C7K-rc:i<©AQ<i:x>iP>|5IKt{[NE<!: 
^ ^ - if i -r ^> V 5, T-w: J; 0 il^tfiiEfii 0 d 
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\mmm^immd a d<&i93e-r-5. 

[0082] 
[^5] 

0ad^0a + 0d ••• [S;5 ] 

[0 0 8 3 ] ccr. SI 6{cJ:*33}<*e>n-531ft1iiE 
<ii0dti. ^-f^-Oi^x^^f 2 2©i«*tP2 2 a*>e. 

^ > ^ 2 2 <!: f;^ h >Jlffi 2 4 a <!: © 
< JJc 2. J: -5 fC. j|^*4i«»fga*&B#«lS 0 a *ffiiE 

[ 0 0 8 4 ] 0 1 7 jlSte^^R 3 (C*$ltSM|sfiB*f 

©— «^*^L-C(,^.2)<. AQ=0-C*SiS^{C« (S4 8 

or TNoj ) . mM^m^^^me & \rMnmjE^H 
i>cti}m<. mmm^ifh'i^m e a {c*ti&-r ^ s^gij t 

a0{crj|!?SI4«*f*«H>&Sti4. -e-LT. ji!ISi|sfi«*ttQ 
{c*ffKf 5B#ra < t a 0 - 1 a 1 ) . jl!!mJ&i©*fUrv» 

[0 08 5] U3!pL/. AQ>Or*Stg^SCtt <S4 8 

0 -C r Y E S J ) . <^f4i!B*fPa*6l^«g 0 a ttilftffliE? 

tixmmmm^^m e a d i . Mif4'«*tpg*^B#xi 

e a d «:3sfJt«-ri>^^J t d 0(crj^«W*!g3J^3n 

( t d o~ t d 1 ) . ^i^^mmhxx.^^^ 

[0086 ] ^^cto-^« ilftffliE*i^c 3n^cl,^iKSf4«W 
Pgj^B#K9e> a-C«. KJSiJt aOtCTi««giJ&t-i.3&i. C 
©^tctttf;:^ h>IIB2 4 a»±5E*TDC36ie)fSin|i& 
fe/c«*if9©t^^-C&-5.<, C<Dfclt>. ^'r>-r>S?:ci' 
i?2 2©i«*fP2 2 a*^6jKI*4*i<SJt^-C?R^^4MJ^A 

1 ©^JBfffl (»J»F a ) *i h'X h >1IM2 4 a (C^EXT 
S. L/*ife. ->f'r>'f>i;'j:^i?22©i««P22ai 
fc'X h 2 4 a i©^f8*s+^{Ciatit^^r3^-r 

C©C itc J; 0 fx h>IIffi2 4 a tC«S[t^©ji^*4 

[0 0 8 7 ] -y;. mnstitcimmm^it^mme a d 
■cw. i^^Jt do«:rie*fpgj&r-5, c©B#{c«i^53Jt 

a 0 ©JS^iCiblSbr fx h >Iia2 4 a «±JEfi&T D 

2 2©««n2 2 a*>6mW*i?Sl^-C?R^-r^^i^D 1 
©«*7J©-SP©«ia (JWra F d ) *J fx h >IH® 2 4a 
iCtl^t^CO^tU^, B#Mt a 0©J«^{Cj:b 
^UT^-<>-<>i^*i'if 2 2©«I^P2 2 aifX h 

>ii®2 4 a t<ommimtxfc^mvts3Lt^. C©C 

iKJrC f X h>]Sffi2 4 a^CW^gt«©j^l^i^M5<!:^^' 
#«t^cl». L*>4>SSgSI?RI®L/fcfa©l^<*4-C*SCi 
3!)>6 . *S6«Jtc jgt^-C^?? C» ^,MSmfl^W/h$ C»© 
-C. iS8M. IIIS©j|»«4#«««ii>nc<**. 
r. c©iS^fc^*-c«:wj8!tf4W+^«:gg»rs. 
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[0088] iciiim otcTmrncoBWi 1 {c m 

J^i,immmmimm^'Mn^^±x\.^i> (S4 9 0) . 

[0089] fie*ggjB©ci < . m^i^mitmcnm 

mimhmm^i^n •mtii.^t. m\i f e tcm 

•rCi<. y-^>-/>i;aci5'^2 2©i«Wn2 2 aif 
-iJOiJ^JTor t;^ h>lIS2 4 a*iJ:CX-e©ja2(cii 

a u . 1 0 i)m'hi^xmm\m±M oyv=^>if 20 

*^4L/a< U/cO> fx h>6©iaS|52 4(D^ff${C<J; 
tlfe^i'KcfefX h>6<bi'y>5<'2a<t©ra«:*-sj^> 

[0 09 0 ] ^^(Djfjsg 1 -cit. i^*4*5*i»nL/r 4> f 

X h >]IS2 4 a-^Oj^i^^W^SCDitSn^ilp^^ C i^s 
Lmm<Dmn^2 ] :^:||)te©Ji5J?§2 mrlBjlJfeOfl^JiS 1 

i »s 1 8 iCTik-rimmmf^mmmn&mifimtj: s . c n 

•5. «t*i. ai 8©X-f-^»:/{C*$t»r||t6<DJ^SSl ill 
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[ 0 0 9 1 ] 0 1 8 ©j^.*4ifi*flfi5FW§<Jffll«JiIi-C«. SIk 
M^R 1 ~R 3 «:*lJSb (S1410, S1430). 
SaSg^i^R 1 ~R 3S«C. «Sif*iSW?^SS*Sa3£-r-5 

(S1420. S1440. S 1 47 0) .^{COOrtt 

[0 09 2] aite$Il|{R3iCOt,»r«. X7=-f7"S14 
7 0©^, ii»n?iiESAQ*s??ffit-5*>S*i©*iM (S 
1 4 8 0) 5:^f mM<Dmi&i 1 i^&S©«. C© 

xr 7's 1 4 8 0 mkowm-Q^i, 

[0093] AQ>0 i*iJSSn/c«^ (S 1 4 8 Ot? 
TYESJ ) {CB, j(«S*4^ieg5 Ort©jj!!SE©eeiEP 
t i L/rji^Bf©j^JIP 0 J: i? ibtgC^j^JEP d*i^S 
(S 1 48 6) $n-So S/c. AQ= Oi^iJ^Sn/cit 
^ (S 1 4 80r TNOJ ) {C«. IKSi^ieeS OF«i© 

*iaE©a«EP t L uriimi^©«aEP o *sg93£ ( s i 

4 8 4) SnS. ^C*5. a^l^Rl. R2fC-OCi-C© 
Ml^ifiMJ^^J&syiS (S1420. S1440)$nfc 

t^{ctei>r«. -eti^nBeiiiP t i i/rffl^©«SEE 
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«) ^^s-r^jKsii^fiTS-e-ct.^^, •ri^cfc^AQ> 

[0 09 5] C©J:^(CS^EP t*i£T-r-5C<hCcj: 
•3. '>:5i:6tcS-:5tirji^^BS'S5 0rt©j^E^7^- 

5 0 rt© Jlllg©«!SEE*ieT 3 n S , 
[0096] 
[f^6] 



{C#L//ct?#(c r 1 0 0 0 J «:J!lD^/c#^-r^L/rt,i * 
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CC-C. DT»lSfIId<>:7*5 4©^fiSXf JU^5 4 d(c - * c?- F:SF F -5-n-eti^>cSe7 

>^-r-5$iJffli^^©x:>.— f--/ kitt^, DT tosn^s, 

P«J:b«ai«. DTiim^m. FFtt7^-K7*>7- [009 8] 

K^-C*S. [|gi7] 
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AP P t - P 
C©@«BEPt*i. ttttl^iEMAQ>0-C*iJg^ (S 

1 4 8 0 -C r Y E S J ) {C«. ffe©Jg^<fc »3 
Pdtcsjesns, C©citcj:»3. «!E*4^iee5 0rt 
©«SfEEEP**, iSffi!j<>7'5 4©SSaxfJU^5 4 dfCjfef 50 
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[0 10 1] ^c*j, mmmmmQiti^i^m^mmmmz 

[ 0 1 0 2 ] 0 1 9 icimmmR 3 iosi-f ?,immmi^ lo 
M©— AQ=or*sja^(c« (s i 48 0 

r TNOJ > . «^^iB«5 0rt«ii^©j|«5)EPOK:9Hj 

m$ti^, msi^i^omnt & i or(*f x h>]ia2 

■S. C©/c«>. ^'r>-r>i?ai'df2 2<Di!tWP2 2 a 

]IM2 4a{C3SX-r.S (WPalFal). 
-f>5^*i'd?2 2©i!t*fP2 2 aif>^h>]IiS24a 

f;^ h >]IS2 4 a {C«?gt^©*^f4*5#«-r -5, U*^ 20 
[0103] — AQ>0-C*-51«^{C« (S 1 4 8 

0-c rvEsj ) , mmmmmp^nmim^thxi.>tj:i,^ 

*5j8SEEP«<gT-r^. c©<fc^{c. IKSlIPJ&m^CiK: 

<fc *) . iRwim<ofmmstim < ^j: o . wicfmmmm 

2 2 a*i6jlSir4*s?Kt»;-C?R3^^.5^i^D 2 » tr;?l f- >m 30 
ffi2 4ai«3JEXU35:<'5:S. A:<!:^iS[Xl/r *>^fi«J 

-C*-5, C©CifcJ:«)t*::^h>JlE2 4a{cwjgt*:© 

[0104] in±Mmotc:^m<omm2 Kucnw. 

(-f) . y'r>-f>i^x^d'2 2*i6i!aW3n€.j|^*4© 

TSif-S (S 1 48 6) CitCj:!^. 

^2 2(cj:aj6?iiif4i«WB$ra*aSJ:«3 4>«< LTC^S. 40 

nmmmm±i^-c^tnt. y-r>-r>2^*i'5f22®i« 

*fP 2 2 a i fx h >II® 2 4 a <f:0!^g|*<;^# < 
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n/c (S 2 4 1 O-C rVE S J ) f^JC« jt«)f4'«*t«GEiffi 
tfg5^«:^§n-5 <S24 2 0) . CO.-i^. Ufa 

m&omBi, ztmccmo -eur, ;^^-^7's2 

4 2 O©^XCC0 2 1 (C^-rj^.if4iBSrtiQii>i^>0iK 

wmstixmmEEP iicw!^ri> (S24 8 8) . c-^ 

Ltr— BMS*l*7-r-5. ;^7=-f :/S 24 8 8t?fflt>?> 

nSv-;,yMapW. ji^.l4'«*f S Q*^;^* < ^j: ^ « tm 
KP^m<L, x>iP>ia|gi!{NE*Sii;(,^5i'j!glEP5: 

CO 107] %*J. aifgMJlSR2. RSKoi^rtt. fr 

iasi*6©j^^S2©ti^ii5iD^0;a*itft>n^, c©j:^ 

^i2e5 0F«3©j|gffi«±#-r-5©-C. j^fi*ii«Fl:rn«l5I 

[ 0 1 0 8 ] 0 2 2 ». aKMJSR 1 {c*jl:tSMi|S4i«*f 

tm©-0ll5r^L/-rC:.€>, jg$f4«l«Q*5/jN3l>ii^tC 
W. j|^f4:»>iee5 0l^»3l^©Ml£(c*)Jiai3tii>, C© 
tc^mm t a 2 0 tcr«l=fBiJ^bffi!f^J t a 2 1 TiSW^s 
H^TTi, {^fcifi-iX. ^-f>-^>i^*i'^f2 2©i®*f 
P2 2 a *^6j8Sf4*^?gt«i-C?R;^t- ^©{J^UcA 3 Xm^ 
c:i<r*»3. f;^ F->]IH2 4 a{C3^f ■S©»«9ra 
Fa 2r*S. 

[01091 -15. mwkmmQiffiiz^i.>m-^icit. m 
*4^ie« sort «as©jij*iE <i: 04>iii<*fjiai2ti-s, c 

©fctf)MI4«*f^*Jiei3J «5 . 8#^J t a 2 0 {cri«WI8*& 

i 5? 2 2 ©«I4P 2 2 a *^ 6 jgS*4*<?^tt-C^5^-r •§ 
©»^l^C3-C^j^-rc:«!:<r*«). fXh»IS2 4a 
{C3?X^*©«fflKF c <i:^c■2.. 

[0 110] c©j:^{c. *?Si|s^l«s«Q*s^«ttI■rn«•r 

MEP*iSS ^C:i*^e>fX h>]l®2 4aCC 

w^tmmt^^m\i.w-<t£'o . -><-/>'r>i?*i'd7 2 

2 ©i«*tP 2 2 a i f;^ h 2 4 a i ©iEil *>ft < 

^*iit*Df MfC. fx h >IIffi2 4 a fCj^l4*i#* 

3nfcj^*4©^»fi*>iiJnb. ,^.;/c3JTK:«iii!S*4«+^ 

[0111] ia±3iBJl,/t;4^Jg<7>J^,^3tC<tn«. « 

T©J^()m*if»6ns. 

i^* i'^' 2 2*>6igStSns*8J^i«S*aQ©*«!lPtc^.i; 
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Ptt=fP2 2 a i fx h >IH®2 4 a iCD[Sgf*5A# < 

h>]IBn2 4a-sCDji!S^^«I^KafeP<^r«3> 
IIffi2 4 aic#«C-COSj^ipffi?:^^c< •T'SC i*s-C 

[0 112] (a) . |!riaii«s®j^iii2© (-f) iisic 

D 1 J&i-e©— gP^glbrfX h>]I®2 4 a(Cfi/j:6>5: 

nmtC, S2 3(C:;i^t-Ci<?0?1^f4^|«M«D3O 20 
^IS^i fx h >IIffi 2 4a iCj|S-rSSS(Cj^*5fi«WPB 

S«:-C*!*i|sji!aMggj&l^jBOiSft*i^c5nn«. jl!?SI4«*f 
B#P5©:^i*(Cfcti-C->f '('>'r>i^ati':>2 2©i«*fP2 
2 a <!; f X h >]1® 2 4 a i©S^^*sS< U tp . -^©ffi 

/ci fx h >]1M2 4 a (C?SI*©j||SW*s#«L/-C 

fx h>]Iffi2 4a(Cj^S-r.5C<i:*S)5:(,». L/c*!-^ 

r. SI«6©fl5Sll©«l!l»**De. 30 

[01131 • ji^ittiMK:. ia24{c^-rc:i<. m 
nmmmcm^mnmmm.mY) 4 i f x h >]im2 a a 

bTfeJ:<. l|]SS©J^Sgl©J8!i**ii;S-lf-5Ci*i-C 
If -5. 

[0114] • aisMlScR 2-C». j^>4««SQ©ie»n 

«eRm?fSr©jS^*4'«*tfi©ittti(e:<i: otf t)n-5©r. 

E^r^gTG/cOT^.CitcJ:*). i^JiEBftC f X h >]IM 40 
2 4 aiC^^«Lr(,»^j^f4ffi?:ii»a<^'2>Ci*irt 

•So 

[0115] 

[*H^©^m] liaigOlgirtWWSlrtlS^M©*^ 
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■c, Msr4*sit»nLx-c^>fx ^»Iffi^©Mi|s^f^««*«I 
[0116] n>m2fm<owi[*imm^mim(Dmm 

r. j^if4©ifttl«itfi»iEK:J:^4>©-C*.5CiiL.r 

>JI®i©IEll|{*5ai^cfc'3 fcS< ^c^Jc^tCjgSI^WW^ 
«: J: iimmSi=S:^mr?> cticj:*). 18*^ i ©jgu* 

[0117] f«3j?^3felS©IWirti«S*^j^.^M©*«*4 
i®*f$lJffllS^g{Cfct,^-C«. ifJjS3«l i/!:»2IBi8©*g^ 

icMLx, mM^micximi:mm-i,mnmsimiSix 

tioo*s©-c. !R5^^^^cr«Si|s^*le*ft- sti^tt. 

0 , <^**4«*f^<!: fx h yTmt<Dmm^mnj: o ^>s 

[0118] fi*^4ieiS©l§fF«5'«*f^j^^©Mi|sf 

X. im*mmitii>m^(Dm^im'mmmmm<Dm 
mt. t»m^<Dmmmicxim^m9tri>m^icn'> 
c<Dj:^tmM^mmmicxiimmm 

xn-oXhMi,^. COCtKiJrO. mcflkm<DlKU{m 

[0119] m^m5s^<Dmf*3mm^mmm(Dfm 
mm¥mmmic*5{,^xit, n^itMt2^<om^ 

^mux. mMnmicxmn=S:mm-r^immmBmx 

imicm!tux^rt^it-r?>mnmm^m<i:'o<hMi< 
uxi.^i. mM^Tmv:xtm^mmri>m^it. fmm 

»n*5*-5i. mmmmicKf!tLxB-riimt-ri>mim 
mmm<k <o i>mmmmm *s < -r s , m.mnmxit f 

s*B#w±<*-c«ji8s*4«*f#if X h^mstomm'km 

«4i&*nifi!F{cr«. mmmmmm^s:. mnmmicj:»)^-r 

xitm'MJ:K>i>mnm(>crtii>ci:icfj:^, ^oxmm. 
tf!e«:*ji>-c»*!mis*n^ia©«*«i!«:iff-3< i3:inmm 



(12) 



21 



2 CD^S^rSfe C $ If €) C i AST # 
[0120] if*^6iBt!c©lifrt««^F«gj6«S^M©j^J4 

coc<!:K:j:bfS*«50jl**^^i;S-if^ci 
CO 1 2 1] i«*^7iBlE©IgSrt«*f^rt^t^M©j^#if 

n^>c itches, iiii®?ffi-c«. fx h>«j^if4«w^ 

1 $ fc» 2 OD^*?:^ D $ C i 3&i-C # -5 , 
[0122] S«*B8 g8«8©jg||^i«*fiCrtMtSM©*!«!*4 30 

[SB©ffi#^cUiBj] 

[01] mm<mm i i or ©igf[*gi«s*siF*g«Ki8B8 1 

[02] B!riaiSF«3i««3:i*3jS«StSM<D 'J > V K © 40 



[0 3 ] mmmmm^nmmi<r>\^7. v >]aM©¥ 



[04] 02K:*jl:f^.X-XBrS0. 

[05] 02{CfcW*Y-Y»fii0. 

[0 6 ] ^ayvm 1 tcrff ton€.a^^Ji8i9:3©&a 

[07] HJScDJf^.^liC-CTi'-feJL'ggSACCPii 
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[0 8 ] HMoJf^® 1 (ct:E55-3nsaK^J^i«SI4 

[09] mmcommi nc-cnt^tn immmmu&m 

[010] 3l«fe©?i5Sli (err ^•fe;ugga[ACC Pi 

[011] mm<Dmm i tcr?f €.i«:&?^«»m 
[012] iiss©ffjsi 1 (cr ^ i^mn&'mmA k n 

[013] 1 {crtf ton -5 f ^^jjsptea 

[014] mm(ommt i icxm:>ti^!^.'xmmmiE^ 

[015] jiiis©?fjss 1 tcrtf tons*!Si|s^l«j^l^sa*^J 

[016] mm<Dmm i icxim<DimmiEMA q i 

[017] ||;te©fl^JI8 1 t^J;:i>f!m(D-m^fnr^^ 

[0181 mm<Dmm 2 tcrtf tonsj8s»isj*B^$ij 

[019] ||ig©?&!IS2 {Cj;^,^2iffi©-^*/T^-r4? 

[020] mmmm 3 fcxff fon 
iaiiMs©7C3-g^-f- h, 

[02 1] JI*6©0Sg3{c-C*l5|s^i«S«Qii>*^> 
|5«g»N E i*>6jt»[JEP c *«»Sfc*©^ ?r 7'©|ttl8 

0., 

[02 2] mm<ommi3ic.k?>iim<D-mifj^r^^ 
[023] mm<Dmm 1 <o^j&m 1 k j; s Aaa©— w 

[024] mM(omm 1 ©^?fJt«J2 (C J; ^toa©— 09 
[tf#©UiHg] 

2 -i>i^>. 2a-i";>^. 4 • 'J > ^''r/a 
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®, 3 O - ?R^vr-;i^-;U K. 3 0 a -0 1 (R^fllSS. 
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(13) 



23 
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